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0 PROJECTOR 

'^B^MTO BE SOLVED: To provide a projector where risk that incident $ 
£2 dTec £ Profected on a driving e.ement is avoided by an easy 

iLUTION - The optical axis FCL of a field lens 400 provided on the 
rfPrt side of a liquid crystal panel 41 1 is shifted m parallel with the 

^ caused, and the quality of a projected image ,s .mproved. 
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OTICES * 

- office is not responsible for any 
an Patent °«* c * * S use of this translation, 
ages caused by tne use 

"- shows the word which can not be translated, 
i the drawings, any words are not translated. 




foment Said liquid crystal equipment Two or more > p« ed for sa id every pixel electrode A 

nent electrically connected with said pixel electr od e w^e bemg p P element { &t j 1 3 

5S«JSS baS e substrate and the opposite ~^^^XSaSd by an include angle which is not 

pared in the wrap protection-from-li^ -^^^^SS^P^ with the liquid crystal prepared between 

?of id micro-lens a,ray. . ,. oreDaring said mic ro-lens array on said opposite substrate m a projector 

aim 51 It is the projector chaiactenzed by preparing saiu 

Ess jff^sssas' kk»~ «— — — — ; 

laimJUUii^!^^ 
T.://www4.iodl.iPO.go.ip/cgi-bin/tran_web_cgi_ejj C 
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ording to claim 9 or 10. 4fc tUo ^ial flyi o of the light which carrftut incidence to said liquid 

r i ^ttJSS^ttZ£5£<'" M — n, ■„ a pr.ec.or 

•.laim 1 to 1 1 . , , . , , nrenarme a viewing-angle compensation film in an optical incidence 

aim , q ,„ a projecto, according to Cairn > to .5 .0 ^ 
a eTubSate more nearly up than said to have the semi-conductor layer 

■ and including a channel field. ^ aWi , Wnl . the color separation optical system which divides into two or 

^ored"^ " "* ^ Said H<,Uid ^ eqU ' P 

Si r KecTch^cttnzed hy forming two or more said liquid crystal equipments in a projector 
orfing M S£ H corresponding to said two or more colored hght. 



anslation done.] 
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IOTICES * 

= — „i- Office is not responsible for any 

«. document has been translated by compute, So .be Nation may no, reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



TAILED DESCRIPTION 



"tailed Description of the Invention] 

Si 1 **, invention] This invention relates to the projector capped with the ,i q uid crystal equipment of an achve 
thod. ., 
Spt.onofthePnorAnirneht.uid^ 

u study system including the Vo\m^ S^^^ ^^^^^ % r Xtion was carried out from the 
determined linearly polarized ^^^q^icaf^ystem which separates into the 

it source, and carries out outgoing radiation The col j^"*^arized light light by which outgoing radiation was 

^ont^^^^ 

trnisr^o^ 

ical system which projects the com V ound f} 1 ^™ *Sj plane-of-incidence side of liquid crystal equipment, and 
03] Drawing 22 is the perspective drawing from the ^^^^ drawmg23 and drawing 24 are the 
[rawing expanding and J^^KS^T^SX. * addition, bTdrawmg 22 -24 in order to 
tional views of the F-Fline and G-G' line of drawing./! , respect y equipment is shown typically. 

TxplaTation intelligible, a part of-fi = — substrates ! md the 

uid crystal equipment has the .^^^^ ^nTe fidd by tie sTde of the liquid crystal 5 of the base substrate 1 , 
,osite substrates 2 which consist of f ^ S ^ etc. is formed. Moreover, the protection-from- 

sk 6 serve as opening 4. 

^tobesoivedbyflte— ^^^Ji^^^^Z^^^ 
ining 4 of this liquid crystal equipment, flie : 1 ght Al ,«^eh cames out ^ .^.^ ^ nght 

ng interrupted with the protection-from-hght mask 6 other than *^S^ ^, c , A2 _ ^ c3 and A4 which 
•lis to opening 4 - B4, as shown .n drawing 23 and ^f^^^f^^ ^ light Al which carries out 
™ out incidence in the direction which separates from a tover element * h t0 the direction 0 f a 

7i£L aslant [this ] - A4, and C1-C4 . sel compose , . jJ«** e £>*J ^VaI and C4 is equivalent to a driver 
,er element 3, A3, and C4 pose a problem. If it ™» * e ™ * driyer dement 3 _ degradatl0 „, 

ment 3, as [ showed / in drawing 23 and drawing24 Ij™"^ ™? u on ijTge will be caused, 
malfunction, will be caused, and <W™*^££?£ nuS^eof liquid crystal equipment recently, 
IS ^tS2S& be equivalent to a driver element 3 increasingly 

dity of a projection image. 
07] 

7/172004" 
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eans for Solving the Problem] The # the 

upment of this invention was ^^iT^tol ^uipmcnt. Said liquid crystal equipment Two 

jection lens which projects the light modulated by s*d 1 ji Urystel q P e]ectrical connected with said el 

uore pixel electrodes arranged in the shape base substrate and the opposite substrate 

*»c^ 

ning to be regulated. tn which the lieht which carries out incidence to liquid crystal equipment is 

,08] Since ^^ed^.nc.ude ngl Qn , driver element destructio „, and incorrect 

,09] When the medial axis of the hght which carn« ^ouf ^StaSSteSS crystal equipment, and the optical 
ention when the condensing lens »J^£%25&X£^ °P« cal axis ° f Said , 

,10] Moreover, if said condensmg ^ « made to shift ft e opt « P ^ cmTjes Qut incidence at ^ time , 

^tSy — ^ a p^econ its, it is possible to raise the nse effectiveness 

^moreover, when said pixel elechode .and « ^^T^^^S^T' 
prepared in the optical incidence s,de ? f n s " d t *^^^^ hen Ae medial axis of the light which catr.es 

o^nft^: ! hisfossible to solve the above— become p^e ,„ rednce the 
T^ovS^^^ 

optical axis of said micro-lens array m p^allel o& e^ia axis o £ the igft ^ effectiveness of Hght 

Siw^^ 

e of said base substrate with said pixel electrode and two or more c p , » equipment when 

* micro lens is shifted in parallel ^^^^^^St^ mal, andfte fall of the 

^STi^ 

^ermore, as for fte media. ^^^^^!S^^^^^^ m 
^^^^Zt^o?^^ carries out incidence to liquid crystal equ.pnren, 

s 4 v ' 77172004- 

£7/^^ipdtf 
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10t ,„ agreement w,t h the direction Aar t=n 
,le compensation film in an optica qXystal equipment, or the light injected from 

cement the medial axis of ft light c ^°™ ™ f liquid cry ^ tal equipment. If such a configuration is adopted, 

image - and ,he quality of a projec,ion ,mase can rai 

^Moreover, if a view W 

r 9 frrft:,tTd^ 

-stal equipment equipped with ^^^J^J line wh ile intersecting the scanning line and said 

ated on said base substrate more nearly up 1 tan ^ sca^g nne s connected tQ said data hne 

the semi-conductor layer caudad located rather 

: color separation optical system which divides into two or mor L^ent f^ possib£ If the projector of this invention 
s established between said light sources and said liquid crystal ™ le t0 J eT i clear co lor picture, 

applied to the projector in which such color display is possible it will color separation optical 

)21] Moreover, as for said liquid crystal equipment, °™^ J ^ OT m0 8 re colored light. Thus, if two or 

ar and possible to offer the high color picture of quality. 

Sdimem of fte Invenfion] Hereafter ^f^^^^^^^^t^^ 

trtlf^m^^ - 1 operation gestalt of a projector is first shown in ftawing.1 . This drawing 

,„ outline top view showing fte °P«^ ^ j£f Incomes to have three main parts, light equipment 20, the 
)24] According to 1 operation gestalt of a projecwr 00 it comes rron Moreo F verj ^ liquid crystal light 

age formation optical system 30, and the project >on lens 40, < K ^optical W«™- 1 and 41 IB as liquid crystal 
4 410R, 410G, and 410B Respective y The l.qu. ^.^, P 2 ^d Vj^aA^ at fte optical optical plane-of- 
tipment, It has the inciden« l ^^^t^S2g plates 4lV 413G, and 413B. 
:idence and outgoing radiation side s de and the ° u <S° m S r . ^ d ft liquid crystal light valves 410R and 

rthermore, red other than liquid crystal light vd« 410G ^ ^arhgM /Tphate-contrai plates 414R and 414B, 
OB for blue glow equip the optical outgoing ^f hon ,^ ewstaVl ghf valve 410" and liquid crystal panels 
pectively. In addition, in fte following explanation, fte '^crystal l.gm va ■ s ^ 

, P R, 4116, and 41 IB are packed, ^^^^^^S^v^n, plates 413R, 413G, and 
S^pac^ 

SfflSlS optica, system 30C [which ^^^^XS^^^X 
ht separation optical system 380 which bta ^ 'm™ ^86 ™Xtive mirror 394,398. Further 

)26] Light equipment 20 is arranged a. fte ^^^^^r^two or more lenses is equipped with a 

^e^^^^ — — — * — 420 ° f imase 

STX^TmTexpianatory view showing fte illumination-light study system which illuminates fte liquid 

J " 7/1/2004 
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stalpaneloftmeeshe^ 

tern is equipped with the hght s °^ n 7'*J^stem 30 was equipped. The integrator optical system .300 has the 
7 ^o"^SSt^S^» «* Polarization sensing-elemen, array 360, and ,he 
itSi ^drawing! , in order to & ve explanation easy, on,y the main components for explaining the 

^JSnttib^H* "«* = ySt r,hMi*™ lamp 210 and a eoncave mirror 212. the beam of light 
291 The light source 200 is equipped with te '* l ^2to„ was cairie d out from the light source amp 210 
nlrtronfrbital radiation) <*to «*£^$%*£^ axis abbreviation - outgoing radratton ,s 

jfe^utmtS 

mZe, as a light source ^ f^fnZZ^Zl^nor and an ellipsoid mirror. In addition, when 
,d, and it is desirable as a concave mirror 2 U I tome ^a p 2J2 sld 

' „ ellipsoid mirror, an parallel-ized lens is arrangeo to * appearance of the 1st lens array 320 The 

mi^wme 3 is the front view (A) and side elevation (B) showing me app in Nx2 tralns (here 

ea a^oSigur don where it was arranged ^sl from z is set up so that the small 

' T) ana *e x directions in the direction of y - ^ mak c an anatog mostly with the 

s 321 with which this 1 st lens array 320 has a f B For example , if fhe aspect ratio (ratio of the 

ifrauration of each liquid crystal panels 41 1R, 411G, and 4 i b f ^ aspect rat]0 of <.h 

nenston of width and length) of the image formation field of * n XXing radiation of the 1st lens array 320 was 
321 will also be set. «* carries out outgoing radiation of the 

^UelCrdro* ays to twoor more partial bundle o W_ by which 0 „ tgo ing 

,32i Snd lens^ay 340 has the ft.nct.on dram , so thaUwo „ more P ^ demarcation membranes _ 

krfcrm^:rdreS 

ection of -z may be turned to and is shown in fawagZ- considering the polarization sensing-element 

)3 AltLugh 1wo polarization sensing-element «^ 6 ^^°^ J s as L polarization generating optical 
ay 360 as arrangement of the syxnmemc ^^^^^a? shown in drawing! here in order to .use the 
5 tem which generates linearly polarized light h ^ " ^™^. dement array arranged by the same direction may 
Nation light without a bias efficiently, one ^ za ^ S ^ T ^ of one polarization sensing-element array 361 . 
Tsed Drawing 4 is the perspective ^^^S^^^ ^ array 363 which consists of 
e polarization sensing-element array ^^^^Llcon^ plate 364 (lambda is the waveleng* of light) 
o or more polarization beam sph tters 'f nd t *t n Nation side of the polarization beam splitter array 363. As for the 
anged alternatively in a part of optical °^^^^^uration on which two or more translucency 
larization beam splitter array 363, the ^^^^Sne by one, respectively The PO^on 
; mbers 365 of the shape of a coton of V ^ ,flZ, formed in the interface of the translucency member 365 by 
^cation membrane 366 and a part for the mapping division of the x du-ecuonso f 

ns lambda / 2 phase-contrast plate 364 is alternatively swck :o p 366 of the reflec tive film 367^ In this 

■flux of light by which incidence was carried out 0 o" 6 ^™/^'™ showing an operation of the polarization 
»^ 

:^vw4ip^^ 
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. _ as it is. lambda / 2 phase- 
light light, and carries out 



other hand, p-po,arized light ^ - 

S» membrane 366. Therefore the ™*»™J » ^^^TJffi Tthe s-polarlzed light Hgh, reflected 
lb passed the polarization sensing-elemenf array 361 is carnec I o j64 (o ^ outgoing radjatl0n s ^ e h,ch 

Mon side of P polarization light and IS polanzat, «£J more lambda , , 2 phase .contrast plate ,364 Ts ^ne 

» chad Cerr;^~s^ 

S, addition, since the polarization sensing-elemen, array 362 is also the completely same configuration as the 

Sflo^nsing-element array ™-%?^$£%Ll plane-of-incidence side of the polarization sensing- 
,37] As shown in drawing 2 , a gobo ™*™rtrfin^\m from the 1 st lens array 320 to the pota^on 
meiit array 360, and serves to adjust the amount ot inciden "8" d fa 352 were arranged m the 

Nation membrane 366. Therefore, the P/ ot ^ n ^^f m Srform the protection-from-light section 351 
me of a stripe. That is, a gobo 350 ,s a plate which ^come by * member 365 which constitutes the 

fch is madeto correspond to me optical pi aneof in '£nce°^ tim * ^ optical p) e . of . 

— =^d^ 

r-turin^c;^ 

Say not carry out incidence to ™™™ n radiation was carried out from the 1st lens array 320 are 

)38] Two or more partial bundle f^ se ^^ *^d S light, s-polarized light light, or p-polanzed light light 
m ged into the linearly polarized h^t W ^J^ 1 Lotion sensing-element array 360 separated into 
i p-polarized light light) which is about one kind I to which me po mveleB0h wa s equal with lambda 12 

o partial bundle of rayses for every partial bundle of rays and me p which consist of 

aseimtrast plate 364, respectively field of each liquid crystal light valve 410 

e kind of such a linearly polarized light ^^I^ki distiibution which irradiates a hating 

**** lens 370 shown m drawing 2 . At mis nme, 
Id serves as homogeneity mostly. mentioned above carries out outgoing radiation of the 

39] The illumination-light study system ^^^SS^L light) to which the polarization direction was 
^nation light (for example, f^^^^^^Al IB tough the colored light separation optical 
ual, and illuminates each liquid crystal panels 41 IK, 41 iu, 

stem 380 and the relay optical system 390. formation optical system 30 is equipped I with i two 

M0] The colored light separation optical system 38 I in the ^image ^ v ^ hght of ^ 

.hroic mirrors 382,386 and ^^f^^^^^^M^ radiation is carried out from an 
lors of red (R), green (G), and blue (B) the bundle oi rag y component and a green light 

mLtion-lightftudy system. The ^^^^^^^g radiLn was carried out from ^the 
mponent while making a part for red Mitsunan ot the ligm W J g4 mA outg oing radiation of the red 

Sation-light study system penetrate. It is out towa^dX cross dichroic prism 420. The red light R 

MR which penetrated the 1st dichroic mirror 382 is earned ^^towaras ^ fieW ^ (condensing 

lected by the reflective mirror 384 reaches 1^?^.^^^" ofw by which outgoing radiation is earned 
s 6 ) 400R father. Field lens 400R changes in paralle each .part ^bundle In addition, the same is said of 

^^OpdT^ 
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^± a- i- nn n f the blue slow B w^kenetrated the 2nd dichroic 

,d ,ens 400G further. On ^ ?8°0, and X. out incidence ,o the relay 



rror 386 is carried out from the color? 



rror aoo is ww* — — , ,. i 

acal system 390. . . . ..„„,„ lh , „, av 0Dt j C al system 390 reaches liquid crystal light valve 

,42] The blue glow B which earned ^^^^^S^%eai system 390 was equipped, the reflective 
DB for blue glow via the mc.dence side lens 391 wmv which tner y P j ^ , syst 390 1S 

rror 394, a relay lens 396, the reflectree mirror 398 and field B is longe r than the die length of the optical 
7(or blue glow B because ^J^^SS^^^^^ ° f * e " SM V^Zt 
r ^"usSergthe' ^b^Tf^s which carried ou, incidence to the incidence stde lens 392 to 

'^eP^ 

,44] Ffrst, if liquid crystal light tT^^^tSS^ P»" 41 1R ' incide " Ce ^ ?h° 
th polarizing plate 413R, and lambda/2 Ph^-contrast pi »< e ' ,^ 412R and outgoing ra d.at.on s.de 

te 412R and an outgoing radiation side. And incidence S'ae PO'mang p Moreover, incidence side 

£iig plate 41 3R L stuck on me glass substrate , wtacl i is not dtam^d ^ » j( a (ion shaft 

'=p»L«^ 

idence to liquid crystal panel 41 1R. Liquid crystal pane l 41 ^ ' 8 f penetrates it through a glass substrate 
arized light light which carried out "^-^ g^^^Sltad outgoing radiation side side. Thus, 
,t shown) by outgoing radiation side ^^«^ 4 ^S^4uation side polarizing plate 413R and a glass 
ddence of the p-polarized light light ^P^^^J^Jdu^ into s-polarized light light m this lambda/2 
>strate is carried out to lambda/2 phase hoguM plate414 R us g c ^ 

ase-contrast plate 414R, and outgoing " with polarizing plate 413G polarizing plate 412G 

r2o„»r^» 

etrates polarizing plate 412(3 almost as ^ J^^^^^'Sd p-polarized light light a part of s- 
ddenoe to liquid crystal panel 41 1G. Liquid <^^?*"£^a A lig £ t penetrates them through a glass 
larized light light which carried ^^^^^^ ™* * ^ "ST* radiatl ° n 
,strate (not shown) by polarizing I^. 4 ^,™?^^ out as it is to a dichroic prism 420. 
e side. Outgoing radiation of^Vf^^^J^^^^ as liqui d crystal light valve 410R for the 
MS] Liquid crystal light valve 410B for blue glow is the : sam e cont^ gurai ^ phase -contrast plate 414B liquid 
telmentioned red light, and is equipped ^JJ*™^ '."Son sid'e. Since the operation of liquid 
, s tal panel 41 IB, incidence side ^f^^^^^^^iBO^ . 
rtal light valve 410B is the same as that of the Hirtt^A compouiids the colored light (modulation bundle 
)49] l£ cross dichroic prism 420 f^^^^^^SX 41QR, 410G. and 410B, and expresses a 
ravs) of three colors modulated by penetrating the liquid crysta ^ngnr vd interface of four rectangular 
oTp cturlThe red-reflex film 421 and the blue ^^^^SS^ red " reflex fllm 421 ta ° f 
sms in the shape of an abbreviation X charac ten at fce ^^^^ve film 422 is formed of me 
5 dielectric multilayers which choose ^^^f^S^ colored light of three colors is compounded with 
Metric multilayers which choose blue glow and are relied ^ ine co ^ g . g generated . 
se red-reflex film 421 and blue reflective film 4 ^^ e a ^^ C 4 5ffomed in the cross dichroic prism 420 excels 
501 In addition, the reflection property of ^J^^^^^^polarized light light is superior to s- 
| foSrized light light in the s-polarized Tight ^^^^^S^ by two reflective film 421,422 s- 
larized light light, a transparency property makes ligntwm mmo* 
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, v h, A should nenetrate two reflective film 42^fc p-polarized light light. This is 
anzed fight light, and makes light '■■ shoul 420 Therefo ^ ne lambda / 2 phase-eontrast 
raising the use effectiveness of thel?P ° *e^ *et™e pn ^ ^ a ljquid crys(al 

? val ^^^ * ™> ** 3 "° lariZing P ' a,e ^ ^ 

isilOutgomgrndiafiono^ 

totrgo^SrreSZm S^d*-* prismV and dispiays a color piefure on a screen (not 
;™1B Explain a. example of me configuration of a liquic 1 crystal panel next the configuration of liquid crystal 
,els 41 1R, 41 1G, and 41 IB ^^^^^^SS^MA constitutes a liquid crystal panel 411 

l^As shown in drawing .7 , me liquid crystal ^^^^JS^l"^ " 
the side of irradiation appearance, and the opposite s " b f?,f ft 5 £ , " T£ \Z the sealant 552 Liquid crystal 550 is 
.fdence. The base substrate 510 and me <^*^J%£Z£^£ arX sealant 52. The base 
Jed by the space enclosed by the base substrate 510 the oppo ™™«"™* ' • substrate , and the opposite 
.strate 510 consists of for example, a quartz substrate a glas ' ^sttate^ or » S1 J~^ ' i(J ^ which mix ed 

Le 520 consists of a glass substrate or a quartz substra »JL J ^^f^^at L elecfric field from 
. pneumatic liquid crystal of a ki nd o, ^some kmd ^W-W ^ £Ln»i»a orientation condition with the 

^Su^ fiberSng'distanc, between bom substrates into a predetermtned value or a glass 

fef^ttoSS^- debase substrate 510 the ^SS^^ 
elding film 553 as a frame which specifies f T f ™ a | £™ which are'an opaque 

ide. The metal simple substance which contons at east one _j 1 1, u w , , mentioned. 

racory metal as ^j-^^^^^S^^^^ *» which drive data-line 56a are 
156] The data-line drive circuit 501 and the external circu substrate 510 by supplying a picture 

pared in the field of the outside of a sealant 5 ^ 7 °^*X drive circuit 504 whieh drives scanning- 
nal to data-line 56a to predetermined timing .Moreover toe ^' n « '™ " a scan si , to scanmng .li„e 53a to 
e 53a is formed along with two sides which adjom ' °ne srfeby WWgt^ „„, ^ come a proble m, the thing 
determined timing. If delay of the scan "^^^^^^teTmemphasized. Moreover, the data-line 
,y with one side sufficient [ the — ^ %Z S anTage display field. Furthermore, two or more 
ve circuit 501 may be arranged on both sides along _tne estab lished in the both sides of an image display 

ring 505 for connecting between the scamun B^*™£££ Moreover, me vertical flow material 506 for taking 
Id is formed in one side in which diebas £ ^^trnte 5 • « ™^ ^ 520 ' is fonned in at lea st one place of the 
electric flow between ^ t ^^^ S ^2^^fftae»b-n* 510, the inspection circuit for inspecting 
M r section of the opposite substrate 520. data-line 56a to predetermined timing, the 

Xg^r^^^ 

cuit 504 grade etc. may be formed mounted on the TAB (Tape Automated Bonding) substrate instead 

)57] You may make it connect with LSI for a drive moun ™ ™ rcuit 504 on the base substrate 510 electncally 
forcing the data-line drive circuit 501 and Ae of the base substrate 510. 

i mechanically through the amsotropy electric conduction film fi | d rawing 8 is equal circuits 

)58] The field inside the 3rd 1 ^t-shielduig film 553 mm unto an image dispmy m ^ ^ wMng Two or 
ich constitute the image display field of a ^.f^I^^ JjS^panel 41 1 in the shape of a matrix. 
,re pixel electrode 59a is prepared in the image ^ fi ^ a l ^ B ? formed in every pixel electrode 59a, 
>reover, TFT530 which is a dnver element for con ?~; X ^ connected to the source concerned of 

i data-line 56a to which picture signals SI , S2 - Srr are ^supplied i e * and cQnsists of predetermined 
T530 Moreover, scanning-line 53a is electrically connected to the gate oi 

■ ■ 77172004" 
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dng so that the scan signals Gl, G2^™3m may be impressed to scanning-line 5^Hixel electrode 59a is electrically 
inected to the drain of TFT530. Wh^Knly a fixed period closes the switch of TF^30, the picture signals SI, S2, --, 
supplied from data-line 56a can be written in to predetermined timing. Fixed period maintenance of the picture 
nals SI, S2, --, Sn of the predetermined level written in liquid crystal 550 ( drawing? , drawing 10 ) through pixel 
ctrode 59a is carried out between the counterelectrodes 521 ( drawing 7 , drawing 10 ) formed in the opposite 
istrate 520 ( dra wing 7 , d rawin g 1 0 ). When the orientation and order of molecular association change with the 
tage levels impressed, liquid crystal 550 ( drawing 7 , drawing 10 ) modulates light, and enables a gradation display, 
re, in order to prevent the held picture signal leaking, storage capacitance 570 is formed in the liquid crystal capacity 
1 juxtaposition which are formed between pixel electrode 59a and a counterelectrode 521 ( drawin g 7 , dra wing 1 0 ). 
•59] Drawing 9 is a top view of two or more pixel groups where the base substrate 510 with which the data line, the 
nning line, a pixel electrode, etc. were formed adjoins each other, and draw ing 10 is the I-I' sectional view of 
wing.9 . In addition, in order to make each class and each part material into the magnitude of extent which can be 
ognized on a drawing, scales are made to have differed for each class or every each part material in d rawing 10 . 
•60] As shown in dr a w in g 9 and dra win g 10 , on the base substrate 510, two or more transparent pixel electrode 59a 
s profile is shown by dotted-line section 59a) is prepared in the shape of a matrix. Pixel electrode 59a consists of 
isparent conductive thin films, such as for example, ITO (Indium Tin Oxide) film. 

'61] Moreover, data-line 56a, scanning-line 53a, and capacity line 53b are prepared along the boundary of pixel 
ctrode 59a in every direction, this operation gestalt ~ data-line 56a — aluminum etc. — low ~ it consists of protection- 
m-light nature and conductive thin films, such as metal membrane metallurgy group silicide [****].[, such as alloy 
n, ] 

>62] 1st contact hole 58a which leads to the contact hole 55 and high concentration drain field 51e which lead to 5 Id 
ligh concentration source fields is respectively formed in the 1st interlayer insulation film 581 prepared on scanning- 
; 53a and capacity line 53b. In addition, in the field which intersects data-line 56a in which 1st contact hole 58a was 
med, it is narrow and capacity line 53b is formed so that 1st contact hole 58a may be avoided. That is, capacity line 
) is constituted so that it may not have 1 st contact hole 58a and electric contact. 

•63] On the 1st interlayer insulation film 581, the 1st barrier layer 580 connected to high concentration drain field 51e 
Dugh 1st contact hole 58a and the 2nd barrier layer 585 connected with capacity line 53b through contact hole 518a 
formed. The 2nd barrier layer 585 is the same film as the 1st barrier layer 580, and is put on the part extended along 
h data-line 56a in capacity line 53b. The 2nd barrier layer 585 and capacity line 53b are electrically connected 
3ugh contact hole 5 1 8a. The metal simple substance which contains [ at least one ] Ti, Cr, W, Ta, Mo, Pb, etc. which 
an opaque refractory metal as a concrete ingredient of the 1st barrier layer 580 or the 2nd barrier layer 585, an alloy, 
tal silicide, etc. are mentioned. Since a refractory metal will not corrode even if a refractory metal and the ITO film 
ich constitutes pixel electrode 59a contact if constituted from these, connection electric good can be taken among 1 st 
rier layer 580 and pixel electrode 59a. However, the 1st barrier layer 580 and the 2nd barrier layer 585 may consist 
conductive polish recon film. Even in this case, the function to which storage capacitance 570 is made to increase, 
1 a junction function can fully be demonstrated. In this case, since it is especially hard coming to generate the stress 
heat etc. between the 1st interlayer insulation film 581, it is useful to crack prevention. 

64] On the 2nd barrier layer 585, the 2nd interlayer insulation film 54 is formed at the 1st barrier layer 580 list, and 
a-line 56a is formed on it. 

65] Furthermore, on data-line 56a and the 2nd interlayer insulation film 54, the 3rd interlayer insulation film 57 with 
ich 2nd contact hole 58b to the 1st barrier layer 580 was formed is formed. Pixel electrode 59a is prepared in the top 
e of the 3rd interlayer insulation film 57 constituted in this way. 

66] The orientation film 516 with which orientation processing to the location by the side of liquid crystal on the 
e substrate 5 1 0 of the predetermined [, such as rubbing processing, ] was performed is formed. The orientation film 
i consists of organic thin films, such as for example, a polyimide thin film. 

67] TFT530 by which opposite arrangement of the scanning-line 53a was carried out is formed in the part where 
nning-line 53a and data-line 56a cross on the base substrate 510 at channel field 51a 1 , respectively. Scanning-line 53a 
n which TFT530 constitutes a gate electrode, and channel field 51a 1 of semi-conductor layer 51a in which a channel 
brmed of the electric field from concerned scanning-line 53 a, The insulating thin film 52 with which scanning-line 
i and semi-conductor layer 51a are insulated, and data-line 56a which constitutes a source electrode, Low 
tcentration source field 51b of semi-conductor layer 51a and low concentration drain field 51c, and 51d list of high 
icentration source fields of semi-conductor layer 51a are equipped with high concentration drain field 51e. Semi- 
iductor layer 51a is formed with the polish recon film etc. Channel field 51a 1 is arranged corresponding to the 
ssover field of scanning-line 53a and data-line 56a. Moreover, 5 Id of high concentration source fields which consist 

> ://www4. ipdl j po .go .jp7c^-bln7tran_web_cgi~ejj e 77172004 
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^Uk, of^iri sih rhannel field 51a'^fc concentration drain field 51c, 

semi-conductor layer 5 1 a, low conation ^^^^Z^nM, and it may moreover be 
1 high concentration drain field 51e ^ an *^ drain field 51c are arranged under 

/e red with the data line. Low concentration ^^^ h ^^ f ^ ning . linc 53a which 51d of high 
data-line 56a of data-line 56 a extended to ™"£e«taft ™^^f caudad, and is extended to the other 
icentration source fields and low concentration source f h lst contact hole 5 8a and the 1st 

e High concentration drain field 51c is connected to pixel d ^^^V^3^ caUy connected to data-line 56a 
5 "Ser 580. On the other hand 51 d ^^^^^^^^S^ ^ while 
ough the 3rd contact hole 55. In the ^^^J^VteriS 1st contact hole 58a and the 3rd contact 
.venting decline in the numerical aperture by ^ ""^^fi^Tit has prevented irregular irregularity occurnng 
•c 55 so that it may lap with data-line 56a used as a ^"3^^^ .g uses ihat ±e inci dent light from the 

a" W^rrcS^ is formed on the base substrate 510. 

,68] Moreover, as shown in drawing 9 and drWU^Q . e i ec trodes by which opposite arrangement was 

,rage capacitance 570 is constituted by the 51f of he ^^^^^ fi Y lm 52j JUe insulating thin film 52 
ried out with capacity line 53b through «P^^^ 5 ^Situted by capacity line 53b, the 1st interlayer 
the 2nd capacity electrode. Furthermore, ^f^™ ^^^g^^t was carried out with capacity line 
ulation film 581 , and a part of 570 is built not only to the capacity line 

j through the lst interlayer insulation film Thus, si roes torage p effectively ^d the big storage capacitance 

, bottom but to the capacity line *3b up ^^^J^L^n*** -con film as scanning- 

) can be formed. In addition, capacity ^ ^^1 field 51c of semi-conductor layer 51a. Since the optimal 
B 53a. 51f of capacity electrodes is ^^.^^^^^ of potential, such as a negative supply 
istant potential is supplied to capacity line s ^. naoa ^^^^ a data-line drive circuit, etc.) for 
>plied to the circumference circuits (for examp e, " ! J™^^u^uuSi and the constant source of potential 

£^ CaPaCUy ekCtr0deS "* 

^Z^, . * *^ which 

elding film 51 1 is formed between *e base subsfrate J d as shown in drawing , the 1st hght- 

srsects data-line 56a is broadly formed in the method « f"™28 ofeach TFT from a base substrate side by this broad 
elding film 511 looks at channel field ^J^^^^^^l^ of stripes along with scanning- 
t, and is prepared in the wrap location, respectively ™le bang ! » channel field 51a' of TFT530 which the 
3 '53a. This 1st light-shielding film 5" carrying ou t ^S«u^ source field 51b, and low 

lected light from the base substrate 510 property of TFT530 changes with generating 

1C entration drain field 51c, and it is prepared n o ^_^^™«l?on^of ametal simple substance which 
the leakage current resulting from light The 1 Ta (tanta i um) , M o (molybdenum), Pb (lead), etc. 

lta ins [ at least one ] Ti (titanium), Cr (^^'^f ^gdc etc The 1st light-shielding film 51 1 is good to 
ich are a desirable opaque refractory metal an all oy meta sihcide etc. i n gn ^ ^ ckcumference 

ke it connect with the optimal constant P^^^^^SSd^ S driving a liquid crystal panel, 
aits (for example, a scanning-line drive f^^^^^^ source, and the constant source of 

T530. The substrate insulator ayer 512 is formed in ^^"^^uabsuute insulator layer 512 also has a 
istitutes TFT530 from the lst light-shielding film 51 ^ s has tQ 

lC tion as substrate film for TFT53C f by being ^^^^^L of base substrate 510 front face, 

ia tion where the 1st Hght-shieUing ^^^^^^ so that it may correspond to 1 pixel at a 

" ° v _ . " TTUTXm' 
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jning, a projection image can be substrat e 520 all over the, the ccftrelectrode 521 is formed, and 

,72] On the other ban U~ ^^^o ^ing of rubbing processing etc. was performed is 
onentation film 522 with which preoet ermm ^parent conductive thin films, such as for example, 1TO 

med in the bottom. A countere ectrode 521 ^^i^S£SL ^ as a polyimide thin film, 
n. Moreover, the orientation film 522 ^ sts ,^f 5 n ^ ^ drawTniS the 2nd light-shielding film 523 which 
,73] Furthermore, as shown in the opposite substrate 5 20 at *n ned t0 be this 2n d light- 

istitutes some protection-fronvhgh .masks ; is ^f^^^^S 520 side invades into TFT530. 
elding film 523 has protected that the inciden light ^^^^ a contrast ratio. As an ingredient of the 

.hermore, the ^^^^^1S^^^ I * ^ one 1 Ti ' Cr ' ^ T £ T' ^ % 1 
1 light-shielding film 523, the metal simple suosid mentioned like the 1st light-shielding film 511. 

ich are an opaque refractory metal an aUoy, ™«^«^ZZ>ove preferably, it may be TFT of tte self aryne 
,74] In addition, although TFT530 has LDD structure $ as men £ concentration source field 51b and 

Id which may have the <^ ™ ^t^^^^SS& using as a mask the gate electrode 
'iS^SZ^^Z* 3oU concentration source fields, and high concentration drain 

d 51e in self align. otrn ^, rp which ha<? arraneed one gate electrode which consists 

,75, Moreover, .although considered as 

lp art of scann.ng-hne 53a of TFT530 arnong ^d L ol wgn ^ jf TFT M 

in field 5 1 e with this operation gestaft, to* or c ^t rfTehannel, the souree, and a drain field joint ean 

,stituted above the dual gate or the triple gate the ^ a |^f™ Qne of ' these te elec , ro des is made into 

^stTure^^ 
»it»r 

conTFT • . frt,,i„H„de ancle reflation book operation gestalt of the ineident light to a liquid crystal 

'77] C. In the projector of the include-angle regu anon o >v * . hi h carries out lncld ence to a 

,el, as shown in drawing 1 1 (A) and drawing U (B) »e »°™ e ™£? ^ ™ 3 of ^ e fie i d , ens 4 00 which is a 

lid crystal panel 411 is regulated by shifting in parallel t»M» t hese to die medial axis FCLO of the light 

idensing lens prepared in the incidence side of a ^ pan m e optical axis FCL of the field lens 400 which 

_en. angle / of the light which hits TFT530 ] ^*2*^™"i 2 (B) Drawing 12 (A ) and drawing 12 (B) are the 
78) This situation is ^^^^^^^^r^^ei^Lsiy, respectively^ _ 
tional views corresponding to drawing^ and Z 2 „ d i ie ht-shielding film 523 ( dtawingJO ) formed m 

ntion, although the ^^ om - h ^^t^ 1 a^ecdoffom-1 ^tmaak among date-line 56a < drawing 
opposite substrate 520, and the part which functions as a 4>roteaion no ^ opposite substrate 520. 

) formed on the base substrate 510, in orde, ^.mphfy TCL of die field lens 400 which carry out 

79] Here, the case where the medial axis FCLO of light. and the .°P n £" ™* 22 d drawing 23 . a boo k - 
ideice to die field lens M0 0 are ir , agreemen J^^^J^^^g .. having made - a case - 
ration - a gestalt -- like » the field a lens iuu f ^ _ c ^ _ c _ ^ respectively drawrngj 2 - 
wingi2 -- drawing23 -- light -- A --one- ah comes to carry out incidence at an 

A~) - drawings - (- B -) - light - A - one - - A4 - - B one op&t J^ s FCL of the field lens 

tade angle as shown in '-B4', CV - C4'. When the »f^^° f X o^onVeatalt, alphal and alpha2 are 
, whichcarry out incidence to this are in agreemen^ , of die light Al and 1 C4 (a 

ries out incidence to a liquid crystal panel 41 1 is regulated ' ^ s ™*^ . , f ^ H ^ t A1 ^ C 4 which hits 
allel so that alphal and alpha2 may be ^^^^^^^530. destfuction, and malfunction in 
T530 1 By such configuration, a slanting light does not cause damage on 

J " _ 771720W 
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T530. . , . Ifc nf the nro i ec tion lens 40 is shifted in thflLe direction as the optical axis 

)81] Furthermore, if the optica axisWL ^ ^^0^ incident light as shown in drawing il (B), it is possible 
L of the field lens 400 in P^*^^S5S^ is modulated with a liquid crystal panel 41 1 and faces 
-aise the use effectiveness ; of light It 1 1 because ™^ f h fi w lens 400 inclines to the direction of an 
he projection lens 40 by having shifted the optical axis 1 M£ 01™ projection lens 40 efficiently if the 

t al axi s FCL, so it will become possible : to ^ Ts^e dtS aste optical axis FCL of the field lens 400. 
,cal axis OCL of the projection lens 40 is ^ hifted ^in the am e d P drawing.13 of the 2nd operation, 

)82] D. Explain the gestalt ^^f^iTan example at the time of forming the micro-lens array 

lwingJ 4 (A), and drawing 14 (B). This operat on gestalt 1 an P ^ m which 

5"infhe incidence side of a liquid crystal pane 41 1. He ^s*y ^ rf ^ which cam t 

Ties out incidence to a liquid crystal panel 411 by shifting £££ shown fa drawing 13 instead of shifting the 

idence to a micro-lens array and the core ^ of » mioroira y, e viously. About other points, 1 

S£ J25S£££ X^gss FCLO of incldent light ^ .e co re 

awing 14 (A) and djawingji. (B) are the sectional ^™« s ^sp«*l „ (w £ en the medial axis FCLO of light and the 
™fl we explained previously Drawmgl4 < A > ^Xmi^Carray 526 have shifted), Drawing 14 (B) 

oSSenee to the'micro-lens array 526 are ^ = t). ^ ^ ^ 

84] VTOh this operation gestalt, as shown m items Ji ™ ^"^Jj* len ses 527 is formed. The micro-lens 

y Tha' tTthtmiero-lens array 526 is formed on ^ , • ~ Sns array 526 is shifted to the medial axis 

85] Furthermore, as shown m drawmg 1.3 die core MCL ot me ^ (B) As shown ,„ 

IL0 of incident light. This s.tuatton "^^^^.S&ffc^h" "V 526 which carry out 

SSm^^^ 
icSa^/o™^^ 

>ta<alpha) like optical A' shown in drawing 14 (A). f , d the core MCL of the 

XI in the'projector of this operation gestalt ™ ^ in a ^ent, the include angle of the 

cro-lens array 526 which carry out incidence to the m |™ """"J^ b shiftil f a media i axis FCLO and the core 
S which carries out incidence to i^*^^ 1 ^^ small whenever [ incident angle / of the light 
^SS£&£3*£ ZX^^oX same effectiveness as the gestalt of the 1 st operation 

DlTined previously can be acquired. nroiection lens 40 is shifted in the same direction as the core MCL of 

)87] Furthermore, if the optica axis OCL of th llght as sho wn in drawjngOl , it is possible to 

micro-lens array 526 in parallel to the medial ax £ with a liquid crystal panel 41 1 and faces to 

se the use effectiveness of light It is because ^ ^* array 526 inclines to the direction of Core 

s projection lens 40 by having shifted the core MCL <^*™™ ™ ^projection lens 40 efficiently if the optical 
I, o it will become possible to incorporate the ™dukted hght on «i P ) micro-lens array 526. 

s OCL of the projection lens 40 is shifted m the diction as ™cor 

,wever, it is not indispensable to shift ^^^^^S^ drawing 15 of the 3rd operation, 
)R81 E Explain the gestalt of operation of the 3rd ot this mv *™°" & h regulated the include angle of the light 
w n 16 (A), and dfawingl6 (B). This operation gestalt light source 200 to the 

Jich carries out incidence to a liquid ^P-J« l ^ *f °Lstead of shifting the optical axis of tire field 

— — ■ " I f L f \J ' 
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« *e norma, HCLO of ft, ^opposite — e .520. a book ^j* » ^ g ^ 
optical axis - OA - a norma! - HCL - zero receiving ^ 8 _ drav,ingji - (- A --) -- apwglS r ,~ 
tit — A - one - A4 - B -- one - B4 --C -- one C^our ^ r ^ ^ , e shown in -B4 

1 - linht - A - one - ' - A4 - ' - B - one - it comes 10 c« , whenever [ incident angle / of the 

C4. In the projector of this operation ^ ^ 16 (B) <o which fte optical axis OA of the light 

h, Al and C4 (a dotted line shows ■» , tawing 1 6 (A) and imm J « , leanjng the optlca a x |s 

,ree 200 hits TFT530 to the normal HCLO^ fth* S *J^™ of , hese dra P wings may show. Consequently light 

•taKalohal beta2<alpha2), and will cease to hit f h source 2 00 is parallel to the 

fci the projector of «s op^atton l^^XST^-Si °* <° a ^ 

■mal HCLO of fte opposite snbsmte source 200 to fte normal HCLO of the opposite 

,el 41 1 is regulated by leamng the ophcd ™£££*J ( incident ^ , of the light Al and A2 which 

^?£&&2Z£E£~£*«~ as L gesta,t of 11,6 ,st operat,on exp 

iS— ^optica, axis OCL « n S^Sffi? 

, of the light source 200 in parallel to fte normal .HCLO of ft £*£J» » modulated with . liquid crystal panel 411 
■sihle to raise the use effectiveness of light. It is because tne ngm w inclines, so it will 

ffeeisTfte projection lens 40 by if the optical axis OCL of the 

«Ss^^ 

in this way. t u m - lpns 52 6 which equipped the incidence side of a liquid 

)93] Furthermore, in this operation gestalt, Drawing 17 (A) and drawing! (B) are the 

stal panel 41 1 with two or more micro lenses 52 ]^^^^26^ incidence side of a liquid crystal 
S£ views showing the example »^*™»* Z^.^M* array 526 is pa. ted up on the 
iel41 1 , and correspond to to^^^ 525, as shown in drawing (A) and drawing 1 (B). That 
idence side of the opposite substrate 520 ™^*^^' 520 ^ even if it is the case where the micro-lens 
the micro-lens array 526 is formed on the °^ G J^Zc\ 4U^ it i possible to acquire the above-mentioned 
ay 526 is formed in the incidence side ^^^^ 527 and the core PCL of Pixel PX are m agreement at 
ectiveness. However, if the optical axis MCL0 of a ™ f.to„e-dot-meshing-among drawing part) may be 
time as shown in drawing 17 (A) a part ^^^^ZT^ of incident light is interrupted, there is a 
arrupted with the protection-from-hght mask shift of the optical axis MCL0 of a micro lens 

Ability that a projection image ^^^^^^M side as shown in drawing (B) it can prevent 
7 is carried out to the core PCL of Pixel PX at a ligm f ^ brightneS s of a projection image. 
toSSs incident light and it will become possible to Ration, the optical axis OA of the light 

^F As for the medial axis FCL0 (in the case of the ^^ f ^^J^Sd panel 41 1 which carries out 
22 200 corresponds to this) of the light injected from ^^S^^L 4th operation, it is desirable 
fdence to a liquid crystal panel 41 1 , in each °P^^^^^1 hght valve 410. It is because the 

it is in agreement with the direction of clear visic* o ^ X^Tm p 0 vI consequently the contrast of a projection 
ectiveness that the contrast of me liquid 1 «^^^5SSng to each above operation gestal can be 
age can be raised by this in addition to the effec ^eness acqui rea s ^ FCLQ Qf ^ j d 

^ap^ 
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ck on the opposite substrate 520 "^^S^^i^e compensation film, the viewing-angle property of 
,951 in order to show the effectiveness by use ot a viewing *ng J\ ] g _ drawing 2 0 . Each of these drawings 
liq ] uld crystal light valve 410 by the ««^^!^S^^ seal of approval in no MARI White 
>w the viewing-angle property at the time of the d «£^Sffl^ seal of approval, and light is penetrated at the 
de (light is penetrated at the time of an d ^"^^^^Sed Nematic) mode. Moreover, each above 
ie of shut and electrical-potential-differenc ^^^^3^ the liquid crystal light valve 410, and the 

& when drawing 18 does not use a «ngle * = £»J^ 

unple of a comparison is expressed, a^d m upland lower sul » ^ distribution 0 f brightness, 

h change of the include angle of incident light ^^J; ^? ^ case of having arranged the viewing-angle 
,97 Onthe other hand, drawing 19 is a 4~toS themedial axis FCLO (the optical 

npensation film to the optical incidence ^^^^S^Ot of the 3rd operation) of the light which 
s OA of the light source 200 corres f^,^ ^^^t with ^ direct ion of clear vision of the liquid 
ties out incidence to a liquid crystal panel 41 1 » ^^^ditacss of a longitudinal direction is in the 

r^r^l dtL=^^ as A * e iong ™ direction ' 

npensation film to the irradiation a PP e f* nce of incident light, contrary to drawing 

wing-angle dependency of the liquid crystal light ™lve4iiM dccc > , effectivene ss acquired according to 

3ge and lie homogeneity of a color tone can beraised byttus '^d.t^ ^ 
; h above operation gestalt. It is >««^° SToptiXutlotag radiation between a liquid crystal panel 41 1 and 
,el 41 1 and the polarizing plate 41 3 by the side ot opt ice l outg s ; le compe nsation film may be stuck 
, polarizing plate 412 by the side of optical incidence a, *'S «m^ A ™w 8 8 ^ M0 
p P olarizing plates 412 and 413, and may b^ck * e Xavtag arrayed the viewing-angle compensation film at a 
00] Drawing 21 is a view.ng-ang e property n rfli > case ot having ^ ^ g ce side . In this ease, compared 

,e to one optical incidence [ of a hquid crysttl ^panel 4 ^^™^ direction mi a longitudinal direcrion 

ri hmS: aTsotsgood balSce and, on the ^~S«n is not rested to an above- 
01] H. the range which is the gestalt of other °P« a, '°"^d doi not deviate from that summary - setting - 
ntioned example or an above-mentioned operahon gesta « ™ °, owi deformation is also possible. 

consists of a ^*^™££££%&^^ s * of me projector which used 

^TiXermore, although the above-mentioned 9^%£*££Z SiE^S*^ to 
*ed to the projector which used the ^e mo^HeS "Lsparency mold" means ma. it is the 

3 at: SSSiSSSS ^ttlds^e light of mree modulated colors and carries out 

________ — " "7/172004 
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going radiation in the same directi Jfc nprfnrm , nroiection and the dftion which observes a projection 

from ta opposUe s ' de fr ° m " direct, ° n 

S obsess auction image, .bis invention >s appbcable to the all. 

S of tbe invention] Since it is regnlateo as.— above »J»^ ^nT' 
i projection image. - 
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20 ^jtrfaffil^L^x^ti^/cW^Pi^xy iwa* 

-c. 

i^iesa© u> x© fiijiB^ B B a ^a©ia*©*'^ 

tcMlt. l5iB*iB©Mtc-5Mf{ci'7 hUtl^Ci* 
[ll*Jl l l ] imm9 ifctt l 0 KS«0^ai/a 

?p u>xr U"< mfia*t[ojSts±ictsw 6 

30 ntl^Ci^ii1"47'D^*^^» 

Biria^s^SKA*f^-53ic©*'^w«. ijffi*asai© 

B^II^fS] 4. -SSC L X 0 » ^ C £ £ ftik i r Z> X O ^ * 9 

m^m i 3 ] m?m 1 ~ 1 1 ©c>-rn*Hcfais©x 

p-^x^^icfci-f-r. 

^p>{c. i9ffi«si6a©5tAS*wtc, tuSisasatcA 
«rr 53t© f ^D«A<b iW!eiKS3£s©"Pi ta^isj £ * -a s 

[IS^ l 4 ] HMO! l~il ©c>r*i*>tclBiS©X 

3e»ic. KBBjS^a©*«Wffl!JK. Hytajg H B B »s^e> 
sns*©*^« £ Hirsa?ftfi«K©wta*ini £ 

1 5 ] m^m i~ii ©t»m*>KEt8©^ 

so S^tc. mffB« B 3 Q Ka©*AW(I'J£^«l±iMi^. *n 
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Crt^Ji i 6 ] 1-15 ©n-rtiaxcsatt©^ 

a^x?£icfci>T. 
c>t. 

[000 1 ] 
[0 00 2 1 

[ti£*©er«] r^^-f ^^soifiSKiltt. 7"ui>x 

^IEtt*T«tb-C©»)!S>'7>i ; ^^ (TFT) «>$M 

&*#tf raw jfrps <t - raiH^*** ^ WW 3 nfcam 

[00031022 B. ® a B B «S©#AMi3»P><^ 

*. *fc. S2 3. H2 4«^n-enisi2 i©f-f- 

«UB«fctfG-G' «©WiiB0t?*i. ft*. 02 2-2 

t©raKiffi a B B5*^A$nfct«fi5c<!:ft^T^-S)„ 

»g 1 ©®ll 5 ffl©ffi±tc K&M < TF 
T) -$>^*- F*&6tt*K**f 3rt*il5sS3trC(r> 




mm 2002-202489 
4 

[0 0 0 4 ] 

[WW#W«U <fc 5 £"*-*»«] c©»a£B©Ha6& 
4tcAWr**KB-3£©ffi* J 0*i*Sfc*. 02 3. 
H2 4CC*-r«fc^K. HD»4K^SKA»-r**B 1 

sb{CAWT5?feAl~A4. C 1 - C 4 * . C 

©»»KAI4-rS*Al~A4. C1-C4<DH. H 
tt5RJF.3*»e>»nS^lSl«CASfrS*C 1 . A 2. C 
3, A4«**'5WiHttt6at»* s . 8Btt*^-3©^ 
|Sl*"jtl»<*Al. C2. A3. C4*MMB£&*. 
02 3. B2 4fCS*U/c«fc5K:. *A 1 . C4rti|8tt* 
^3 «fc 5 ttflMCCttft i . ffiM** 3 ©»«. 

[0 00 5 1 WK«jfi-CB. *«8t«»n**-B« 

ciK«t*a*ht*o . p§n^4±if^^-oT. 
[0006] *^b. ^saaifBSifSfc*^* 

[0 0 0 7 ] 

gtti u^^t>c^igg3nfc«^©ia*«Si, b-j 

ibnfcJ^IIi. |ulE^-X»«iB«jia>Ft^S®i© 

[0008] xmwic inn «a«BtcA«r s** 1 
igtt*^K;^fc6te^J:5ttflaKa*iJ3nToi© 
t ig«j^©»«. kw. sff»*3i#ecrct» 

^tft&. 

[0 00 9] ^^©7'P-^x * £&C:fe<,>T. fgal^S 

©jfcAftHW K 3 > f > "9- \s e.tiT «, ^5 »JCC 

b, Huia=j >7=>^ ^ >^KA«-r twB 

3 > f 1 > -9- U > X©3t« <!: #-SSC L/ T I » 4 W^K WiffilB 
»jR^K^*:«*©A«ftlS*^S < -rSJ:^tc. me 
■tM>tt i b5 123 > > If u > X©7fcP* i * W^c 
S-i+SCiicioT. |9EjSS«aKA»trS*©ftffi 
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[0 0 10] */c. C©4#. &^L/>X©#«|£. 

ia3>7 r >-9-b>xcD7fe#i:isiD^iii:. mu^^y 
[ooniifc, *%m<D7u*j* w 

-f&J^iC, jfijlB^?PU>X7U-YCcA»fr&:ft;© 
[0012] C©4#. gffB^.Y?PU>X7t'-Y£B'J 

[00 13]*fc. «a?U>X©#tt*. HUlBv-f^P 
v>X7W©**I4P]C?ji6jk:. it?ilBW?PU>X 
TU^KASH'^^O^WKSPtL-CWK^^ h Sit 

[0 0 14] 3 6SC 3jc»^©^ai?xf * iCfctv-C. 

B5iE»ifij*«©sia 4 buM®.©^ t awr * & » 3( 
^(cfriasBiei^^^fc^*©^**^^*^ 3 < T * * 

*n$uT£ c 4 h mmx-bz. 
[0015] **, c©ii*. snies^^x©** 
mria7tiis©^tp]o^Jc. fr8S*isi*s©s« 

[0016] *fc. C©4i*. Bffia^-^S®©*AI4 4 
fflijit . ftg£ii3*ffi 4 MIST £ «&© U > X £{f /c v 

l/X©****. &H*Sa©<I* ©WR©*'Ci'K« LTft 

j;-,-cjse>ns©w<'c<b*s-c#. a^Hi«©ia*3 

l/>X71/-f *iflE#fc*«LBcRW 5 J: 5 tcTtitf . 
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[0017] 3<=>cc. *»w©^ns?**incfct»-r. 
ussaaiysBK a*»t s#©4^wb, fuM^a© 
Wi;fift4-gcL-ci,>&c4jW*bt,>. 

ate AWT S#©*<&tt#*IIKa©E»#l8J 4 -a L 

rt> st^if £t*. «&sei©*Attiw* t, » 

AUt £ jfc^jKfl^B*' 6 Wttl 3 ft 6 3te>tp>iM 4 fSH 
|£g©Hjm:£ft4£-gC3tt&c4aW*lA>. CC0J:: 

4fc«>5t£*i"rcB£&!>. 8£ i ?iB«©i8i»*<fc9fil-t 

[0 0 1 8 3 **:. jKAl«B©*Af*Wi*«ttHffl©« 

#«cmflti«? ^*A*R»n«, as«B©wftfli# 

&C4*SaJ«B4&£. 

[0019] *RW©^oy*f ^^SWStiSitti^ 
B. 3 6(c, |53a*3E*liS^^SiSCCiw 

fiJt-r S^ftB**^* C £ 4 ttS. 
[0 0 2 0 ] 3 hie. ♦fMBD^ni******. B'JlBft 

i m & *■ v * Kitffl-r c 4 anaflrc * 

[o o 2 i ] */c. ccji^^a^ai^S'&ffl^fc^ 

ayxd»^<o»^ BuiB^ B B B Ra«. USEfi»©&3t«: 

jttjt,Lra«aftw-e.nt:(,»*c4*s»*ot». c©^^ 

•5 -nflt€rS0tr ^Ci ^ nlffi 4 U £ . 
0 [0022] 

r l 2«*©*iai*y#fii. 3«f©^isi%x^isj4-j-s. 

[0 0 2 3 ] A. ^OJ/xffOaK** 

C©Vo * * iro^StwTilBPFaiH-c* £= 
[0 0 2 4 ] ^P^xd?^ 1 0 0©— ^fltff£8§K:J:*i 
B. milt. 3tiB^a2 0. Bi«^fiS^*3 
50 0. »?U>X4 0©3"3©iStcS»*tt*ta5. 




Sfc. *»*<f Y*A>-fA 1 OR. 4 1 OG. 4 1 OB 

b. -en-en. saMsatt/t©*®'*** 4 1 ir, 

4 1 1 G, 4 1 1 Bi, *©*A«iBIB*»«tf *UM* lfi 
«{CffiB3hfcA*WI«*«4 1 2R, 4 1 2G, 4 1 
2 Bte ,i:tftti«»HB#«4 13R, 413 G. 413B 
3 6tC »fe3tffl©*ft5-f M"W/4 1 0 
GJy^©^*5j;J>'#fe3fefflO?g B B a^'f hAjU^4 1 0 

r, 4iobb. -en-en. *a«WJKA/2tifflM« 

4 1 4R. 4 14B^Iitl^„ ft*. filT©K"WC 
I*. SKS^ 1 OR, 4 10G, 410B4 1 

iistrC h/^^4 lOj t. «*»<*^4 

1 1 R, 4 1 1 G, 4 11 B^*i^>-C rjRa^*Jb4 
llj'i. A*WHB#«4 1 2R, 4 1 2G, 4 1 2B 
<b*r r«*«4 l 2 j i . msimfi*«4 1 3 

R, 4 13G, 4 1 3 B^Si^t r«*«4 1 3 J i. 
[0 0 2 5 ] ®{f^«^3 0 tt. iatS-f>f? 

3 8 6. Rjt*^-3 8 4*WT*ft*»»***3 8 
Ot, AS«1^>^3 9 2. VU-U>X3 9 6. SW 
= 7-3 9 4, 3 9 8*«tS'Jl''*f*3 9 0i* 
3 3>5 S >1>-U>^i UT©3&©7 - 

*FU>X4 0 0R, 400 G, 40 0B£, 3o©« 
§5^/^4 10R, 4 10G, 4 10B£. 

>X400R. 40 0G, 40 0B5:Si*tr7^- 
;UFU>X40 0J tPf^Cli 

[0 0 2 6] jftffi&K 2 0 B. jB<W&fiS3&£* 3 0 ©Iff 

i b>xrun 2 ooDAtiffiffl'Jitgagsn. rtastca 

S©U>XS«*fclfc : ¥l'>X4 0tt. 

a 4 2 oco^m^BBWJjciessns. 

[ 0 0 2 7 ] m 2 B. a 1 K^jVf :7tf>>x 9 *©JSW« 

6tifc*?B2 o o i. atM«3oicix.6nfc 

-f>f^b-^*¥S3 0 0i^m^ ^>r^U- 
«?^3 0 0(i, *1 l/>X7U^3 2 0 i. £2U 
>?:TU-f3 4 0, a*R3 5 0 4»J:Cfa*Safc*^-7 
U-/ 3 6 0 i, S1U>^3 7 0 i^ltl^. 

[0028] H2tb. sj^%?§Fsec-rsfc». 

f®W^S©«^^9JTS/c^©iS^«^S^©^ 

[0 0 2 9 ] %W-2. 0 OB, 7feiS^>7'2 1 0 £[HM 

2 1 2 *»9>^2 1 0*6WM3ftfctt 
Sti*©** (Belt*) 5*- Bflffi^2 1 2KJ:o-CK9tS 

3 2 0©^[S]KUlSi3na. 

[0 0 3 0] CC-C. ffl7>7-2 10iUTB, 
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1^5Ci#Y*. E3Df^2 1 2ilt(t 

i»*«^r*. mass 2 i 2©»mffl!KcTOtb>x?rfia 

[00 3 1 1 B3B. S&l U>XTU>f 3 2 0©*«*: 
SVTIEffiS (A) fcJ:« (B) -C*S„ C©lfH 
U>XTU-f320tt. tetfAKVtfffitt-tZ'h^Z 
3 2 1#. y#|S|KNX2OT <CC"C«N = 4) . x# 

) [SjtcMif (cctbm= i o > ©^ b 'J •■■> fzmcmm 

JBtttt. SiSS'**^ 1 1 R. 4 1 1 G, 4 1 1 B© 

©^1"£©tt*> #4 : 3-C*Stt6«. &'hU>X3 2 
1 ©7^^ f hlth 4 : 3CC|g^3nS„ C©«fcO(C^ 
1 U>X7lW3 2 0B. %M7>-72 1 0*>6BJ«3 

n/cBg^f^^m^^ogp^^c^fjuTaiW 

■0 [0032]»2U>X7b^ 3 4 0B, »1U>^7 
lW 3 2 0 A^mW5n/c^©^^^2o©fi 
^^71^^3 6 1, 3 6 2©IB*»(IBi3 6 6± 

3 2 0*1#l&T&U>X$£l3$fc©/]\L'>X3 4 
«fi£3n&. ft*. IlU>X7U«20feWI2 
l/>X7l/-f3 4 0OU>X(D|SltB, + z }jinJ$>&t J 
B-z^jlfiJ©^**!"!^ * /c - H2K ^ 

[0 0 3 3 ] ffltfSaJMR^TH 3 6 OB. «0©fcC» 

S«*»S****«lJSr**>©^ CCTBH2KW 
T J; 2 o©m^&*^ 7 U >f 3 6 1. 3 6 2*5* 

i^>|Sn/c 1 ooiKteS&SR^T U-f %ffl«.»"Cfe«tO». 

m 4 b. -^©«*iejis*^ t U36i ©nw^^-r 
Muua-c**. ffl^xsBR^r u -r 3 6 i b. isi*©<i 

><3 6 3 t. ffljtetf-AX7'J**7U-f 3 6 3©3fctti 
ttffiCD-BWCjWWJCCRKSftfc A / 2 tiffin 3 6 4 

40 u i ■at-Ax^y* 

$7W363tt. ^n^nwffl^WQajK©^© 

^Ltl>4. a*ttaM5*3 6 5©WBBKB. <B^St)l 
3 6 6 iSS#3 B 7 i^KJfM?ntt^« A/ 
2tt«2MR3 6 4tt. «J6»il3 6e*4i>B5«« 
3 6 7©jt©m«ffi©x*lSi©¥«SU»«c. jiJRW^BA 
Dtttf&ti*. C©WCB. «*»»R3 6 6©3e©W 
SflB©x*|S]©5f«aP»«:^/2ttfflaiS3 6 4%Bi») 
WCt»*. tt*J. fi*»*IS3 6 6K«S!S*ft^HR 
50 ^ffll^ti, JS*fSi3 6 7 tcBPm(*^l!Bi^il^* s 




C6) 



gUt^-TW 3 6 l©AS4ffiK. siS^ipiM 
fl.tftdtrtlDOttl^AJH-fSi. C©A#tftB. 
{p^ilfli3 6 6tcJ;oT sil^t P<S^ {C 
s«t*». «t»«M3-6 6«:J:o-CB 
IfgiEtcSWSn. JSW«3B7KJ:oTS6KH«S 10 

& D «£o-c. fijflscaat^r u ^ 3 e i*a«i/fc36 

B *©tl£^'#sffiifc3fe£&o-tlti8*3*i*. tt 
ttit/fcl^Klt A/2fttBS«t3 6 4*. S« 

& 3 6 7 cc <t o x mi s s * 
(ciearrhBJ:^. {i^ft^*-^* 1 *^. 2 

[0 0 3 5] ±K«#SaJMR ; f-7 W 361<D^o, R 
1 o©flKfc#atB3 6 6*s «fc 1 o©S««3 6 
7£#^ 3P,CCl-o©A/2(4*SM«3 6 4-C«fi£3 

)itCt#^4. «tfaSft**TH3 6 1«. C© 
£>©-?£>&„ 

[oo36ittu. fl^caas^r u -f 3 e 2 

[0 0 3 7 ] ®7t«3 5 01*. B2K7H-r<fc5K. 
fyggifrT U-Y 3 6 0 ©jfcASfiEflBKBB 3 ti. # 1 ^ 
>X7b^3 2 0*»5>«fc$MW£3 6 6-©A*t#S£ 

1 <bPM3 5 2*** h5-f^KKIE5>]3*ifc*©ift 
Sifi3 5 0lt ffltfS***?' 
^3 60 (361. 362) ZMttZ 
3 6 5©3l£A«B5K*tJ&3ttr. *©:JfeAi*®tai«« 
|H]Citi?rWT-2»iS7tSli3 5 1 £#£M3S3 tt^DSG 3 
5 2 i*£EKJBfcUt&5«tt# , r**- M^SP3 5 

i teapap3 5 2». ^iu>xn-f3 2 0^ujn 

3 ft/c^#^^<8«&*^7 M 3 6 0 ©«*# 
KM 3 6 8©#CCA«U JKI*«3 6 7Kli7J*Uftl» 

[00 3 8] »1 u>XTH3 2 0*»€»fflit3ftfc« 

3 6 0 K ct o -CSSB^^mC i K 2 o©»»#«SK 
^gtSn A/2fiLtaa*3 6 4KJ:o-r*n^ 
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■ fl 7^;<^4 i ocjsgiSMLttM***. c© 

[0 0 3 9 ] ±lS©=fc 9 KfWE3nfcJlfflB***tt. « 
^|S]©fi5o/cBa.i^^ (#!lx.B. s(i3t^is<1^7t) 
* m U . 3 8 0*iWJ U 3 

9 0mt. SI^WHR. 4 1 1G. 4 1 

[0 04 0 ] m9B&$&&3 0 tcfe»4a*»BI*^ 
J63 8 0B. 2«t©#'f^cM y ?^- 3 8 2 - 3 8 
6i JKtt5*~3 8 4*«*rfcO. BBE*^**^ 

iMtsns****. (R) . * < G) ■ * (B) ° 

L^MRit K«3 7-3 8 4-cES*)**vt\ ?P 

^{/>/^o>f^^'j^42 o^ifiiwcaiwsns. 

7^-jbHU>X (3>f>fU>X) 4 0 0R£ito 
■CjS&36ffl©«a^ ^ M"^4 lORfClfS. ^ 4 
-jl, FU>X4 0 0 RB. MWI#**©* 1 U>X7 U 

w 3 2 o*»6m»sn**»»*««E**© l t , 'C*' c ** 
L,rrffK^t5fe©r$)6: f6©«®^^ i- 

/^l/^4 1 0G. 4 1 0B©*A«ffiWltCKW6nfc7 
3 ,^KU>XO>^tl/>X) 4 0 0G. 40 0 

[0 04 1 ] 9*5 5-3 8 2t?S»t3 

0-f,*S5-38 6K,fc^S«Sn. ^^^^ 
d-f .^7''JXA4 2 0^|SlW*tW*fS^^» ^2^^ 
^ p ^ v f 5 7 - 3 8 6 CC X *) £#43 WtifS*Gi4. 
3 6iC7 ^-AKU>X4 0 0 G*ao-C^fe*ffl©?S 
[,^,^4 1 OGCcaT*. ^2^^:?C3 
^„* = ^-3 8 6%a«Uc#f&36BB. fe3fc#*3fc 

[0 04 2] D U-**Jfi 39 0 tcA91U/c«fe^B 
B. 'J U - 3 9 0 KfM. 6 ti/t U> X 3 9 
2, SH57-394. yu-H/X3 9 6. SWS^ 
- 3 9 8 *5 ^ -JW K U>^4 0 0 B UtlS- 
fe^ffl©^ B e B 5'f YWfA 1 0 Btcjg-T*. ttte. » 
gJtBK'J l/-*?*3 9 o»ffli»e.nti>5©». * 
fe#B©:7fc?8©fi2*5fte©fe#R, G©3t?§©*3<fc0 
feftl,»fc»-C*»). 3fe©i£tt«K<t6*©*JfflSfi*©e 
50 TfcBSlt"*" Tttfeft. A*HBUU>X39 
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4 0 0 B&t{£xl> 

[0 043] ±IB©cfc 5 tCfS*»«*** 3 8 0 iC «fc 0 
#§ti*tt. 3O0'I B B a 7^A-;^4 1 OR, 4 10 
G, 4 1 OBKAWLfc-SfeW*. ^^e>tifcH««« 

[ 0 044]!Ef. jS5feJfeffl©«S^ Y>W?4 1 0 

B SEE"'** 4 1 1 Ri. A»fflHB#«4 12Ri, 10 
mitflKB%«4 1 3 R t . A/2 fitBMS4 1 4 R i * 
«S.-n,»*. *t/C, A8fWHB#«4 1 2Rte±0'aiS* 
fll«B*«4 1 3Rtt. WhBSUftl^'^ilRK 
liiWt^tltl^. A»«HB#1R4 1 2RtU 

ftHM«*ffi4 1 3RittflMBIW J Et»KttSE-r*J:5K 
KB3ntl»*. i.t, AS«fI*«4 12RBsi 

«4 1 3 RBp«***8«t* pmaa^fi^ 

[0 0 4 5 ] iKS^ 1 ORtCASfTSsfl 2( 

fO^RB, (H^tir-T) icntcte^ 

t/C. 4 1 lRKAtt-TS. «a/<**4 1 

*ffl»ii«KEBSn/tm«Mfi*K4 1 3RKJ:!>*/ 

£ C©<fc^tcUi«ffl!HS3t«4 1 3RM^'7^1I 
fcjgjftUfcpffltfdtett. A/2tt«M«4 14R8CAS* 
U C©A/2tfitfllME4 1 4RKUl>t slftJlHC* 

^§nr^p^^^i 7 cj^^^7' , ;XA4 2 0-tiiM$ • 

[0046] »&3feJfl©?Rli9 h/<;^4 1 0 GB. 
«6'***4 i l Gi. ASflSHB#«4 1 2Gi. HIS* 
|Ki4 l3Gtmtl»5. A«flHB*«4 1 2 

4 1 2Gta«flW«*«4 1 3Gi«ffltftt**5>Ki* 

4 <t ACCESS tx-C^S. 
[0 04 7 ] C©i8Jo-7-( h^'^^4 1 0 GJCAttT£ 

a§#«4 i 2Gt*titf-e©**3ajft^- -«a^"*^4 

1 1 GKA*«"*. M*^*;l/4 1 1 GB. AJtUcs 

B -e © * £ y A 9 n -f » 9 'J X A 4 2 0 ^ tti SI 3 tl 
[0 04 8 ] WfijfefflOiRa^'f h^'^^4 1 0 BB. 

±ia^fe#ffl©v&fi7 4 b ^ji/^4 i o r <tiH]fi£©tiii& 

T'feO. ittft/<*^4 UBi. AltflHB#«4 1 2B 
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t. liJ»ff]fli#«4 1 3Bi, A/2tfcfflS«4 14B 
fSe^^-Y hAjl/^4 1 0B©f^fflB# 

[004 9 ] 9VK9U9V4 v 9 7'yXA4 2 0B. 
^-fh^J^lOR, 410G. 4 10B£j£j§ 

^ y t? V 'J 4 2 0 tctt. *&K«IR4 2 1 £ 

»tjgi4 2 2 B#a*4aMRursi*-r 4St*f*^»RK 

.fcoTjftKSftT^S. cn6©#feS»=tJa4 2 lit 
feJSS^4 2 2iCj:oT3fe©fe3t* ! ^5^- 

[0 0 5 0 ] ^P^SM^a^^'J^ 4 2 

0«CffilS3nfc2o©jgltH4 2 1. 4 2 2©5W1$ft 
B. s P«*#«fc 9 *>»TTte0. ^ 

aa«pttB. P «*#©## s«jU£<t9*>«T^* 

fcfe. 2 -P©St*K4 2 1, 4 2 2 TgWt^t** s 
«Bt*iL. 2 0©RltK4 2 1. 4 2 2*«1-^^ 
**P«**iL-CI,»*. Cfttt. 

d77*UXA42 or©#©^ffl^*&i«*£ fci *" c * 

£ *<D1tib. »fe7t^lfe©A/ 

[0 0 5 1 ] ^O^^^O-f 5?^VXA4 2 
jaStifc#BJ*». t5^l/>X4 0©^IfilKWS4Sti 

4 2 0*6mstsnfc^fiE**«:^a^^^. ^^'J- 

[0 0 5 2 ] B . JI/©»RR 
iXiC. «S^*^4 1 1 R. 4 1 1 G. 4 11 B©t8^ 
©— Wto^r. 06^601 0 =fr#MbTI^HJ-r^ = 

[0053)0611 «ai^*iW4 1 1 SfltfiST*'*- 

iC. #frS«5 2 0©»>6ftfc¥ffi@-e$>>3. 07 
B, 06©H-H' gtffiS'C'*^" 
10 [0 0 5 4 ] 07tC^3n/cJ;^iC. «S^*JU4 1 1 

B. #MUJI»J©S«£&&^-** S5 1 oi - 

^K^5 1 0<!:*tfn*«5 2 0 4«^-iHs#5 5 2KJ: 
,Tlf3t»tl>5. ^-^*«5 1 0£*tfr«tg5 2 
0 tis-MtS 5 2 iKiotititifc^lBKtt. ^ 

5 5 o*J**}3nT:^4. <-^ifi5 1 0B. mtf 
as 5 ob. witf-«x«»aa©*^^' f » ^«B a B 



(8) 



13 



wt&mnmmb 9 a ^©mw#EPfln3n-ct,>fr^tt 
mrc. Er&])§5 1 6Ro'5 22^9. m%<D^\tm 

£4-5. ->-J^5 5 2Si, ^^«7tWtt4t019l^« 
•fbttlUBi^^^^S*^*^" ->-;H*5 5 2KB. 
M»«p B l©iE^^«fiii ^ 7 7 ^ 
get m a 5 x f - xs?©*> f A s tix c > & . 
[0055] meic^zntcjz^it. -<-*»£5 1 0 
©_ticB. 5 5 2 «<Di(c{S-.rgW6nt 

T-S^t0TO^3ii^5 5 3#KW64Vtl>£., 
m3&*m5 5 3©tt*44 LTB. *SW&fl5gfe±r£IS 
tW Ti, Cr. W, Ta. MoR[?Pbtm< 

[0 0 5 6 ] i/-JW5 5 2 ©ftf!l©fiMrct£. 7 s - % 
St 5 6 atciH»M#*m5E5«-f i>«Mt?»CiK 
6 a^lgtt-ra^-^ttlffittHKS 0 1 
RCmfBHHH&ftStf-S 0 2*5, ^-^a«5 1 0©- 
iStCt&o-CKW^n-Ct,^. j£3H»5 3atC*fe3c 

a^|gft-r-5»^S^IE*lE]S§5 0 4#. C©-2iC|S$fg 

s n 4 jtxa^oas^fflHK a 6 & <« 5 tf ' 
*fc. T-zmmfbUffi&o 1 

i22tc?&o-CM<ilJ5ci55iJU-ct>J;t^ Stc. ^-*MS5 
1 0©J»*-2»ctt. uS«^»«©Wffll*cSW6nfc 
^SSIEK)l3]8S5 0 4fffl*o&?fc«>©«S©SS5 0 
5jWR»6*VtC»S. $/c *J|*I*R5 2 0 ©=»-:*-- 

au©ii>&< tfci«»f{c«. ^-^*®5 1 oi^a 

f520 t(0|ffl-C«a«tt»jl ! &iSfc»©-t"f r 3»jitt 

b. ctt6©:r--5^ig««5 0 1 . ^s^iisbtHisg 
ms© * w 5 > i^Httirr > * 'J > f a«. 

[0 0 5 7] 7-9lffilb®9&5 0 1 SO'SSIlM® 
B5 0 4*^-^*5 1 0©±KKW*«to0K. 04 
xBTAB (Tape Automated Bondinq)S$R±&C^I£3 

ftfcratifflLs itc. <-^«5 i o©H»aap«c»w 

[0 0 5 8 ] m 3MH5 5 3 J: 0 fertW©**tt. h 

jn««*«iBJtr4#«*^. e«^©5fiiiiiaKt?*s. 

«j|-rC*;U4 1 l©S«K^Ii^CCB. -7f-'J^^ 



10 
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mmms 9 astc. B*i§t§5 9 <&uw htc#xDm 

fjj^+X'bZ T F T 5 3 0 ifij&m SfttfcO. SiflMl"^ 
SI. S2. Sn*s«t&3n*^-f«5 6a*J. 
3STFT53 0©V-^Kf^RW«:fiNft3n"Ct»S. 

TFT 5 3 0©y- KC*36«5 3 a*i«SIWK 
Jg^Sn-CteO. 3t5£©*^>*"C. £S«5 3aK 
t6S<I^G 1 . G2. Gm^Elttn-rS-t^KfllBRS 
tTCOS. iB**ffi5 9 a tt. TFT530©FM> 

cc«awrc** stress. tft53oox^?* 

-SEJOTNEttm D 4 C i tc i 0 . ?=- 5 6 a *» 6 tft 
t&3ti4BP«M#S 1. S2, -. Sn»^5 
>^-C§tiitf C4#~C*4. iS*W&5 9 aSr/TOT 

«S5 5 0 (@7. hi o) cc^afiiajtiftLBfjeu" 5 ^ 

©Hi«(t#Sl. S2. -. Sntt. ^««520 

(07, @i o) ia&f8.2tiicttfammb 2 1 (07, 

010) £©f«-C-?£JWraS83*ia. JRS&5 5 0 (0 
7, 01 0) B. ElfflnStiSWIU^KJ:^*^*^ 

©lEini^ttff^SE^-racitcfco, %z$tmL. mm 

£©£&#<' fc*&C- jljsg*1i5 9 a 4*tft«S5 2 

1 (07, 010) ioratc^RSsnajRs^aiafeyJ 

[0 0 5 9 ] 09B. sa». BaRWH** 1 

©^ffiH-e* 0 . 0 1 0 B. 0 9 © 1 - 1 ' Kffi0~e* 

S„ ft. H10K*JO>TB. &Jl^Sa5M€:0ffi±^^ 
[0 0 6 0 ] 09. 01 oocf^sn/cct^tc. 

®5 1 o±kb. -7 h >) ? zmcmKomwrmmm 

5 9a (#.»aS5 9 a iCX QtfiltWimSti'Ci,**) **R 
»&nri»4. itlS5 9aB, I TO (In 

dium Tin Oxide) Kttt©a«i»«ttW«*&**. 
[OOBlUfc. Bi^m@5 9 a©«D3IW&aSo 
-C ^5, 85 6a, ^SIS5 3a. R^§fi*i5 3b 

b. a 1 mvimfctz&mwfr&wsvvj m<o^ 

mt£ 4'©2t3614fio*«14©»BIA>^»BES *VC c» 5. 
[0 06 2] ^S*S5 3 aRC>'§Mlg5 3 b±CCi3:tf6 
nfc^ 1 Hni6lftlt5 8 1 tcB. W«V-^**5 1 

1 e^jlD4^1 3>^^ 8 a#S*J& 

8 a«J^fcf-^5 6 a t^M.-fi>^ 
mcii^X. »i=i>jf*h*-A5 8a«:a»4J:5 

Kjsn-c^Rsan-ct^. r sii5 3bB. 

®1 3 > jr^ b*-;l/5 8 ai«aWtt««**^*'' > 

[0 0 6 3] mi«lffll6«ia5 8 1±KB. H^* 
50 * F^-Jl/5 8 a%^-UT«iMI£KU-f>lil«5 1 etc 



30 



40 




(9) 

15 

JMftStlfcJin'OJTJtBBOi. 3>**l-*-Jl/5 
18 a^ 53bi JSM3 ft?c9i 2 A «J T JB 

58 5t«3ntl>5. *2^<JTIB5 8 5B. * 
l^UT»5 8 0i|Sl-®fll"C*0. §S^5 3bOC*5 
j»«5 6 aOC&oT{*tf£StWCitft6ftTC> 
£„ m2^';r»5 8 5i*««5 3biB. 3»f 
h#-Jb5 1 8 a*rtUT«5WJKS&K3*VC<<»*- » 
ly <.;ri5 8 0 *»S|I 2 ><»JT» 5 8 5©ftf*ffJttW*4 
tU-CH:. ;RSi|l!&lStt££«"C*aT i . Cr.W. 

AW ftB. «»**)SiBB*«fi5 9 a ^^SS-rS 1 
TOIii: 3&sSHttU~C fc HS».#Afll**R AT 4 C i tttt «, » 
feat), f 1A-J7I5 8 0 &tf ®jj£lI1S5 9 a FdJT^W 

ttL-Ct>«fcl'. C©*&"Cfc. ««SM5 7 0fc«lin]3 

«#{c, misia«fii»Bt5 8 i £©iH-raM$tc<fcs* f 

^muc< < &*©"C. ■» *K±K«Sto. 2( 
[0 06 4]f 1^'J71580 MtflcS& 2 A 'J Tl 5 

[0 06 5 ] HOC, ^-*«5BaRCF*2IMMMMi 
54±CC«, Il^'J7l5 8 0^©I23>i'i'h* 
-;V 5 8 b #©J&3 ft/cMS 3 BliM&ISSt 5 7 ft 
ffl**B5 9att. C©«fc5'lc»jj!ESftft:S3 
@W^M5 7(D±ffiCtS:tt6ft-Ct,>£. 

[0 0 6 6 ] <-Xlfi5 1 OiOftfciSJiffl©^*^ 

j j ^ t ->^ilis©mS©ierS]feffi^i£5ftfcg2[S]B : 
5 i 6a*a»&ft-ci»4. KfaBts 1 6». m«\ # 

[0 06 7] ^-*a«5 1 0±iCfc^T. t£SI£55 3 
atf-»5 6 a £ ^S^MT &®B>W*. + 
*Jlrg[i£5 la' Kijfeffl»5 3 a a(»J*tlfilSBfB3ftfcT F 
T5 3 0»$3ftSo TFT530B, f~Yim* 
fl|RS-rS*3Eil«5 3at, 3Kj£3«5 3a*»6©*l* 
Kcfc^**^#^3ft&¥^Wi5 1 a©**** 
it|5 1a' £, ffS5 3at¥i(*15 1at« 

trr mmmm 5 2 1 . v - ^*ffi*fltesr a ^ - * * 

5 6 at. 4^IWi5 1 a©ffiiiKV-*«**5 1 bR 
«?|gFUOW5 1 ci, 5 1 a©«7l 

SV-^{n4l5 1 d3fe£KtlSift£FH>£J«5 1 e 
i. *ffl*.Tl»S. *^i*Ji5 1 aB. #yi"J=»>K 
afiCto-C^Sft^. ?-**JMifJsj(5 1 a' t*. *S 
S53a t?-*»5 6 a©JEJI«W«c*tl£^"Cfi« s 

«5 l d. ®afiv-*««5 1 b. *+**««5 1 
a' . ©?SSFU-l>MiS5 1 c F b -f>* 
«5*le«. f-jr«5 6aKI«J:5K. UA^T 1 
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B£v-*S«5 1 d£ffiift£v-*K«5 1 b**i2B3 
ft. ffe^CMKW^Sf 1 — f«5 6 a©T*K. fiiftS H 

s i c twms. km >mm 5 1 e **hbe 3 

ft-C^4. IWHU-fXWB 1 ett. 
h*-;U5 8 at»P<!)7i5 8 0i*At/ti»l 
«5 9afc«»Sn-ri»6. *iftffiV-^««5 
ld«. I33>??K*-^5 5 : 5:/M/-Cf-^S5 
6 a ic*«Kjk«« 3 nr t » S . *^Jfi»S8©«S' s * 
,1,4 1 1R, 4 1 1 G. 4 11 BTi*. ^ft^Stitfc 

id a > £ 2 F ^-^©SfiK <fc 0 gjfflSt©BflP«^C 
^I'J^iaflA^iTS©^^^^?.. 3 
{^15 1 a ©— 8P*f : -fia5 6 aCC*tt4«t , 5{CEai 
-T^CiiCjiD. 7^-^*15 6 a Sr. *t|S)»t5 5 2 0 §ij 
^©ASfsfoPTF T 5 3 OMftAlT £©£!#<•»? 
* * ©-SB t b rffl t» T tr >* . 

[0 0 6 8] *fc. 09R?>*01 0(C^J:^OC. 
*S«5 1 0±K«. SfflSS5 7 0*s^fiS3ft4. « 
gg!5 7 0B, JfS2!g»^£U-C©Sa*£5 3 b 

t. «»»BI5 2i. «I5 2^t,-CgM5 3 

b tatfijEBs ftfcm i ■gmnm 51 f t tc «t o r^is 

3ftS„ 3 6tC. IfflS15 7 0tt, «W5 3bi, 
^lWi!5 8 1t. »iaW*B«WR«:/M^t«« 
IK 5 3 b t mi&M. 3 ftfc^ 1A'U715 8 0 ©-» i 
CCJ:oTfcmJ&3ft£o C©J:^5C ^at§5 3b©T 
) «©*«c Sfi^5 3 b©±Mtc<>»«««5 7 0 
^^ilgb-Cl.^©"^. PS^ftfc^Iig^W^f'JfflbT. A 

^5 3b B. *2IS5 3 a ilSJ-©3»«1?fe* V 3 
^RtCfco-CfllfiSSft-r^S. Stlis 1 f tt. 
f*J15 1 a©FH">««5 1 e^eSI^Sft-C^-S. 

sm^5 3 bKit. «s^-*ju%iBft-rsfc»©sa@ 
m^3ft^*«®. iE««3i©3£afi«. mtmm, m 

8 0 i©ffl-CS5EL?tS«IS*5 7 0 ?:tifgT2>C 

[ 0 0 6 9 ] IgtcH 1 OCC^Ti^OC. T F T 5 3 0 CC 
S^^-r^ttgKfcl^. t-^SS5 1 OiTFT 
5 3 OiOlHKCtt. » 1 i**«5 1 i *W6ft-cc> 
4„ J;i5ja*W){cttWr*4. HgtCTrjSft/cJ:^^. 
^lig7feM5 1 11*. «S^5 3 

K»JdJ3ft-C«.»StSec. f-fS5 6aixi«I 
HFfA50*T^iCiHU;ccff5)S3ft-CfcD. C ©«£©«» 
50 KJ:«3STFT©* + **««5 1 a' Rtf*©BH£« 
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cvmimxm i i». ^-*mm 1 oiu*»e>©gi 

;b^m5 1 a' ^jgjgSV-XM^5 1 b. «SFb 
^>M$5 1 cKA!^*©^ 1 -^'- 36«ceSBLfcy 
-5>*a£©3lffeCCj: OTFT53 OO^tt^tT*© 
%W±T5fc*K:ifctf 6*i-Ct»S. WIS** 5 1 1 

a . w * t < B^awi tci* sl££jst? * 4 t i < * 

>) . Cr (?DA) . W - Ta ( £ 

. Mo (^&>;^7 ; » RO'Pb (IS) ■- 

6t»fiSSn-6„ ®lS*)g5 1 IB. «Ji^*JU*W!l 

(,»„ C©«fc$«:. fglMSi5 1 i*5E«ffi(c@5Ef a 
C £it<fc 9 T F T 5 3 0 ©SattfPfcR <' C £rt*t?S £. 
[0 0 7 0 ] JBK. im*%*5 1 1 t»TFT5 
3 0 £©PJiiCB. T«SWt«5 1 2*i«W6n"Cl>*. 
T«Mfe»Bt 512 «, TFT530 ^STT £¥«f*« 
5 1 a£fHlMS5 1 1 *.6«5W)t2.ttl»-r4fc»K 

Bttr6n*fc<o-c*«. Mic t«m#M5 i 2a. ^ 

-^1^5 1 0 0^I(cM?n4C ttc i 0 . TFT 

*t-*£«5 i o*u©w«K*jtf **n*. 

KJSSftnSrCT F T 5 3 OOtfttOsWtAWJtTS* 

«s**rrs. T«we*K5 1 2a. W*.tf. nsg (y 
>F"-7>^'J^-h*7^) , psg c;>->'J^- 

. BSG (#n>S";*-- f#^*) - BP 
SG (^P>'J>^'J-^- &£'©«*&»&# 

5. TMMft»B5 1 2it<£ f 3. 111^15 1 1* 3 TF 

[ o o 7 n &*. *tfaK«5 2 o±(ca. i fls*«c 1 

[0 0 7 2 ] *tfr»S5 2 Ofctt. ^©^ffi^jg 

-,-t*tfa*@5 2 lW^tfcD, *©T«KB. 
5 f> ^^©^©EftS&S^SS 3 n/clgfaflg 5 2 
2#KW6*i"CI.»*. MlSJ«ffi5-2 1«. IT 

omut<D^mm^mmt^hfj:^ *fceisiK5 2 2 

a. tf'J -f 3 F««& £©«»»£* 
[ 0 0 7 3 ] SCC. *tfrS« 5 2 0 Cca. 010 Km* 

fc^-**S5 6 a tc «t >3 . >ttiajS«5 2 0 M*6©A* 
^TFT5 3 O^iSAr*©*^^^*. MK. SH 
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2**15 2 311 3>h5^htt*fll±3**Wft* 

imms i liHUK. ^aw«cWBL^Mr**T 

i. Cr, W. Ta. M oRVP b*%iJ>ft < £ 4>-o 

[0 0 7 4] ft*5. T F T 5 3 0 a. W £ L- < B±>£© 
J;<5SCLDDfifct£}3-^ 5 . fi»KV-^««5 1 b» 
!>'©$K F U-f >^$t 5 1 c <Z.^Wfo<T>ft 

apt? * £ y - H ft ^ * f i U t iSrUST?^* * *T 
FTrab-^r^J;^. 

[0 0 7 5] *fc*H*Be«-C». T F T 5 3 0 ©TtS 

5 i d ac;*«ffi FW>««5ie rate 1 m<D?>%m 
o/c-» yjvy- ntJfii. cn6©raic 2fflw 

3 hstt^Kh h«±-cTFTftt»R£-rn 

a. * v - f u -f y - * ■ 

[0 0 7 6] *H!fi»JI8T». iE^f ^SXBa 
^--SS©# 'J ->'J3>TF T©W*WW M 
^$^S©TFT^7t*77^>"^>TFTi(Dffe 

©Ji§^©T FTiU *>ftt,\ 
jo [ 0 0 7 7 ] C. & B B B ^*;b^©AW7fc©ftKSi*il 

*^i»7'o^^^^B. 011 (a) . mi i 

(B) KSfJc^K. 186^*^4 1 1 ©AStlWtcKW 
6n/c3>r : >-9-U>X-C$>67 / -;UKI/>X4 0 0 
©TtflllFCLft, cn^KAStTi^^WFCLO 

4 1 i tcAW-r?>*©ftSft^*I^" cl ' iS ° 7 -*" ;L ' lc 
U>X4 0 0©*fiFCLB. cnKASti*©** 
fiFCLO t7 ^-;l/FU>X400O*ttFCLi*s 
-SC0-CI»5»^KT F T 5 3 0 K^fcS*©A»tftS 

[0 0 7 8 ] C©«^ft. HI 2 (A) iHl 2 <B) 

tffl^rKWJ-*. 01 2 (a) , ai 2 (B> a. * 

R5c^n/c^2ii*M5 2 3 (010) i, ^-XX«5 
1 0±{cf5fi£^nfcr-^^5 6 a (01O)©^i£ 

50 [0 0 7 9 ]CCf, 7 ^-JbFl^>X4 0 0iCAWT 
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&:ft©#'i>f4FCL0 tv -f--»UKU>X4 0 0©:£«! 
FCL£*»— &OTt»£tB^*i. 122. 12 3f$,|, 
£T-5. ^Sfefl^OJcOtC? -< -Jl/ FU>X4 0 0© 
^cfiFCL^^^ h 02 2. i2 30)feA 

i-A4, bi-B4, ci-c4ti. -en^n. 01 

2 (A) . 012 (B) (OiftA T ~A4' , B 1 ' ~ 
B4' . CT ~C4" ©«t5ftftS-CAS*r*J:5R: 
c*x€»OBI©Jtt8*>6»*>3l»SJ:5K:. #H»*S 
i7^"C«. 7-f-*h»X4 0 0OfttF 
CL^iyy VZVZCtlCj:*) . CfttC A tfT •*>#©*> 10 
^FCL0i7<-^FI/>X40 0©;ft«|FCL£ 
4«-aLTl>4i(teB:TFT5 3 0KSfc4*A 1 . C 
4 (01 2 (A) . 02 3 (B) *K*«T^-r> ©A 
Wftfiol, c*2£/J>;*< Lri>«. ■£©*£:£. tuA 
1 , C4B. *A1" . C4" ©<fc*>{C#Ki8 1, (32 
(UKal, 3 2<c*2) TASf-TSttSSifc 9. T 
FT 5 3 OK^fc^^ir^^ecac*. 
[0 0 8 0 ] C©«fc5«C. *HSSJ&S©^"oyx3»4»r 
«. 7 ^ F U>X4 0 OCcA*f-r-5.7t©cf'DI6FC 
L0 tv 4 -}V KU>X4 0 OOKMFC Li*- 20 
tl,^^icTFT5 3 0(c3fc^Al, C4©A*f 
Mai, a2£/h3<^5J:^ic, tfi<l>fi& F C L 0 £ 

y^;U4 1 HtASfT£;&©#g£*I$UUT C© 
<fc 5 fttiiJ&KJ: 0 . *4*©**JT F T 5 3 0 ft^cS C 
£**&(,»©-?. TFT5 3 0©?i<S. «$^. 

[0 08 1] 36tc. il 1 ( B ) lC7nl,tcJ: 5 (C. & 
?U>X4 0CD3fe«OCL?:. 7^-^h»X4 0 0 
©^cWFCLilllD^l^fc. A***©WWFCL0tc 30 

£**?Jtfi-ca5. 7^-;l/KI/>X4 0 0 

i i ici:or^i?ntgf i/>X4 oicrsj/p^^*^ 

WFCL©^5Cfi< ©-C, S^U>X4 0©ycliOCL 
-fl. Fl/>X4 0 0©7fc#FC L£|5jG^l^ltC>' 

4 OicB^iAtyCi^DrtEi&S^r&S., 

[0082] d. m2<Dmm<o^m 

01 3, 01 4 (A) . HI 4 (B) 4ffll»r, 40 
©»2©H*fi©«SS*Stt'!|-rS. C©HS6JBSStt. 
A*;V4 1 l©AOTPJ&CvW?nu<>X7 W5 2 6£ 
fc«|-&©«T!*S. 5fe(C|ft^ Ltcm 1 ©HJ6J&SS© 
*§-££Sfc9, 7 4-)\,Y\s^XArQ0<D%M*is-7 V 
S-tf&ftfcOfc. 01 3&C7nb/cJ:5JC. v^^pu> 
X7U-fCcAJ*T3:Jfc©*'MttFCL0£. W?nu 
>X7L"/(DWMCLi^->7 h3-££C£K:J;-> 
r. «fiv<*ji,4 1 1 CcAffrS:i^flK£StiHrrSJ: 

tmm-abz. mi ©^ssff^i[H]t$©^ic-o^r© 50 
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maKmitmmt&B&-ir&. «c*>. 013. 014 

(A). 014 (B) fCfet,>T. ftiCl&Bfll./c?ff 1©|H 

C 0 0 8 3 ] 0 1 3 tt. Sg2©^J^£gfc:*sW&A8=Bfe 
©<^L>«FCLO£v^PU>X7 W 5 2 6©f4> 
MC L£i9:^L'>X4 0©^#OCL£©M^?:aT 
0. 014 (A). 014 (B) it. SfetCgftSSL/fcia 1 
2 (A) £H2 2KS*#j£*a«iffiig-ca'K 014 

( a ) &&mMfcm (?ooi/ >xr u-y 5 2 6 ka 

S^-r-53t©^WFCL0£-7>Ti'nu>X5 2 6©cfi 
^MCLi^^hOrt^H^) , 014 (B>tfJ:t 
?P u>Xr U-f 5 2 BKAWfS^©^ 
WFCL0£-7^#PL->X52 6 ©4M>MC L £#— 

[0 084 ] ^USS^T'tt. 013. 014 (A) IC 
^3n-5«t^tc. mM,'**>i>4 l i©A*Hfflcc. «£$:© 
■v-Y i-PU>X5 2 7 *:mzJc-?4 i?UU>X7 U-Y 5 
2 6#S:W<=>*vrt,»£. 7-/^ab>X7U-f526 
B, 014 (A) &c^3n&<J:5K:, >tf[Sj»tg5 2 0© 

AtflMK. «#fiij5 2 5tc«to-rsaisnrt»s. -r& 

[0 08 5 ] 3 f>tc. 01 3(c^3*i.&.fc 5tc. -7^ # 
aU>X7U-f5 2 6<D^MCLB. A!43fc©tfM>$l& 
FCLOtCttUTi^ f- L,TO-2> 0 C©8HP£. 014 

(A) . 014 (B) tffll^T^tttfJlcSMBTS. 0 1 
4 (B) fCTn-TJr^fC. 70DU>X7U-{5 26K 
AI4-ra*©4'^fAFCL0£-7^^nU>XTH' 5 
2 6©WMCLi*- tLtC^^K. TFT53 

ofc^fc^^A*ifffi-r^.£-r€»„ ^susj&as-ctt. c 

©7fcA©AS^Sa£^3<-r*J:Mc 1 ?^^av> 
XTU-Y 5 2 6©WMCL4i/7 h 3t?"Ct,>S„ Ctl 
CCJ; 0 . *AB, 014 (A) tC^T^A' ©J:5Kft 
^iS (i8<a) T'AWT-5.J;^tC^^„ 
[0 0 8 6 ] C©J;-5iC. *HSfifl5<^©XD^x i7ir-C 
«. W?PU>XTW 5 2 eiCAW-r-S^©*'^!* 
FCL0i7-f7aU>X7U>(52 6©t£,|>MCL £ 
*«— lLTl^*^tCTFT3 5 OtC^c&ftA 1 , A 
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